17% Hfy,-1 From ENSDF - Evaluated November 2017 176§ Hfg,-1

12080 (*8Ti,dny)  1987Mo21

History
Type Author Citation Literature Cutoff Date

Full Evaluation ~ Balraj Singh and Jun Chen” NDS 147, 1 (2018) 30-Nov-2017

1987Mo21: E=225 MeV. Measured Ey, Iy, yy coin, y(6), yy(6)(DCO), y(lin pol).

164Hf Levels

Quasiparticle labels for neutrons:

A: (m=+,a=+1/2); 113/, orbital, v5/2[642].
B: (7=+,a=-1/2); iy3), orbital, v5/2[642].
C: (m=+,a=+1/2)y; iy3)p orbital, v3/2[651].
E: (m=—,a=+1/2); hg), orbital, v3/2[521].
F: (n=—,a=-1/2); hgy, orbital, v3/2[521].

EdeveDT 7% | Edevel)' E E(leve)T 17 E(level)t yrk

00%  or | 23032% 7 10" | 4259799 18 | 6671.0€ 10 24~
210.7% 3 2+ 257446 10~ | 4333629 177 | 705930 11 25-
586.7% 5 4* 2697.0° 7 117 | 476439 18~ | 7441.1€ 11 26°

1084.4% 6 6% | 2870.0¢ 7 12+ | 4936.19 10 20+ | 7455.3% 11  26*
152036 4% | 295987 12 | 5007529 197 | 7870.6° 11 27°
1613779 4@ | 31540 7 137 | 5357069 207 | 8290.0€ 15  (287)
1667.9% 6 8+ | 3208548 14+ | 5667.00 10 21~ | 843349 15  28*

18350 6 77 | 349188 14~ | 5696.14 10 22+ | 8761.6° 15  (297)
194586 6~ | 3676299 16 | 5979.7€ 10 22— | 9213.5€ 18  (307)
243.6° 6  9- 3698.8° 8 157 | 633282 10 23~ | 9723.620 18 (317)
230056 8 | 4127268 16~ | 6541.79 11 24% | 10188.27€ 21  (327)

 From least-squares fit to Ey data.

¥ From 1987Mo21, based on v(0), yy(0) and y(lin pol). See also Adopted Levels.

# 57 (1987B106).

@ (47,57) (1987B106).

& Band(A): g.s. band,a=0.

¢ Band(a): AB band,a=0. This band is continuation of g.s. band, with a possible band crossing at 10%.

b Band(B): AE band,a=1. Possible band crossing at 197, changing to ABCE.

¢ Band(b): AF band,a=0. The two negative-parity bands are signature partners. Possible band crossing at 16, changing to ABCF.

,),(164Hf)
E, I, Ei(level)  JT Ef ’; Mult. T Comments
210.73  110.7 19 210.7 2%t 0.0 of (E2) Ar=+0.32 3; A4=-0.02 6

273.7 3 9.72 2574.4 100 2300.5 8~ Q) Ay=+0.15 8; A4=+0.13 I3
331.0 3 10.2 3 2574.4 100 22436 9~ D+Q DCO=1.24
332.03 303 1945.8 6~ 1613.7? 4~ Q) DCO=0.99 26

338.6 3 48.16  3208.5 14+ 2870.0 12* E2 Ap=+0.41 3; A4=-0.05 5; DCO=1.11 20
pol=+0.39 6.

354.8 3 848 2300.5 8~ 19458 6~ Q DCO=0.94 18

376.0 3 106415  586.7 4* 210.7 2F E2 Ap=+0.25 2; A4=-0.02 4
pol=+0.43 4.

Continued on next page (footnotes at end of table)
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72 Higy-2 From ENSDF 164Hf,,-2

1206n(*8Ti,4ny)  1987Mo21 (continued)

7(164Hf) (continued)

E, I, E;(level) I Ef T ; Mult. T Comments

385.4 3 1785 29598 12 25744 100  (Q) Ar=+0.31 6; Ay=—0.09 10

394.5 3 372 2697.0 11— 23032 10+ D DCO=0.45 10

408.6 3 19.6 4 22436  9° 1835.0 7- E2 Ar=+0.50 7; Ay=—0.13 10; DCO=1.00 10
POL=+0.33 9.

425.6 3 4.0 4 19458 6~ 1520.3 4~ Q DCO=1.03 22

4533 3 2427 26970 11- 22436 9- Q DCO=0.93 17
Ay=+0.20 3; Ay=—0.16 6

457.0 3 2288 31540 13 26970 11- Q DCO=0.90 16

465.3 3 6.5 4 2300.5 8" 1835.0 7~ MI+E2  Ay=+0.24 6; A4=+0.001 10; DCO=1.10 25
POL=+0.26 9.

467.7 3 4238 36762 16* 32085 14+  E2 Ay=+0.26 3; A4=—0.11 5; DCO=1.01 15
Pol=+0.40 7.

497.7 3 100.0 10 1084.4 6% 586.7 4* E2 Ay=+0.24 2; Ay=—0.04 3
POL=+0.42 3.

532.0 3 15213 34918 14~  2959.8 12~ Q DCO=1.00 26

544.8 3 21715 36988 15 31540 13- Q Ay=+0.38 7; Ay=—0.05 7; DCO=1.00 11

566.8 3 56.6 13 28700 12+ 23032 10t  E2 Ay=+0.35 3; A4=+0.03 5; DCO=1.02 8
POL=+0.62 7.

5759 3 1805 22436 9° 1667.9 8+ El Ar=—0.22 5: Ay=+0.01 9; DCO=0.43 4
POL=+0.23 5.

583.5%F 3 <119% 1667.9  8* 1084.4 6+ (E2) Ay=+0.29 4; A;=—0.15 6; DCO=0.95 12
POL=+0.43 4 and DCO for doublet.

583.5%F 3 <119% 42597  18* 36762 16  (E2)

5927 3 7910 53570 20 47643 18~ Q DCO=0.86 20

622.7 3 734 5979.7 22 5357.0 200 (Q) DCO=0.89 20

632.3 3 888 23005 8§ 1667.9 8+ El Ar=—0.32 7; A4=+0.03 15; DCO=0.8 4
POL=+0.15 5.

634.8 3 20725 43336 17 36988 15 Q DCO=1.09 17

635.3 3 66 4 23032 10*  1667.9 8+ E2 Ay=+0.34 5; A;=—0.09 8; DCO=0.93 8
POL=+0.62 5.

635.4 3 11716 41272 160 34918 14~ Q DCO=1.16 25

637.1 3 10518 47643 18~ 41272 16°

659.5 3 905  5667.0 21 50075 19  (Q) DCO=0.84 16

665.8 3 10.15 63328 23" 56670 21- Q DCO=1.2 3

673.9 3 1599  5007.5 19~ 43336 17~ Q DCO=1.03 21

676.4 3 2347  4936.1 20 42597 18+  E2 Ar=+0.42 4; A;=—0.32 6; DCO=0.90 11
POL=+0.57 12.

691.3 3 583 6671.0 24~ 59797 22= Q DCO=1.2 3

726.5 3 704 70593 25 63328 23~ Q DCO=0.94 9

750.5 3 2238 18350 7° 1084.4 6% El Ay=—0.22 3; Ay=—0.01 5; DCO=0.57 8
POL=+0.29 3.

759.9 3 20.6 6 5696.1 22t 4936.1 20*  E2 Ar=+0.39 9; A4=+0.07 10; DCO=0.85 7
POL=+0.66 12.

770.1 3 513 74411 260 6671.0 24 (Q) DCO=1.0 4

811.3 3 523 78706 27 70593 25~ Q DCO=1.13

845.6 3 13.67 65417 24t 5696.1 22t (Q) DCO=0.85 20

848.9 3 3.6 4 8290.0  (287) 7441.1 26~

862.9 3 454 19458 6~ 1084.4 6% (D) DCO=0.74 33

891.0 3 435 8761.6  (297) 78706 27~ Q DCO=1.2 3

913.6 3 867 74553 26T 65417 24 Q DCO=0.97 16

923.5 3 272 9213.5  (307) 8290.0 (287)

933.6 3 6.57 15203 4~ 586.7 4*

962.0% 3 224 9723.6? (317) 8761.6 (297)

974.7% 3 222 1018822 (327) 9213.5 (307)

978.1 3 395 8433.4 28t 74553 26%

Continued on next page (footnotes at end of table)
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72 Higy-3 From ENSDF 14 Hf,,-3

1206n(*8Ti,4ny)  1987Mo21 (continued)

7(164Hf) (continued)

E, I, E;(level) J;r Ef J} Comments

1027.0 3 295 161377 4~ 5867 4* E,: this ¥ may be the same as a weak 1029.3y in 1987BI06 placed tentatively
from 34~ to 327.

 Based on v(6), yy(0)(DCO) and y(lin pol) data. 1987Mo21 assign E2 for Q, E1 for pure dipole, and M1+E2 for D+Q.
¥ Multiply placed with undivided intensity.
# Placement of transition in the level scheme is uncertain.
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164
72 Hf92_4

From ENSDF

164
72 Hf92_4

1208n(*¥Tidny)  1987Mo21

Legend
Level Scheme
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164
72 Hf92_5

From ENSDF

164
72 Hf92_5

120Sn(*Ti,dny)  1987Mo21

Level Scheme (continued)

Legend

I < 2%x17%

Intensities: Relative I, —> I, <10%xIy*
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164
72 Hf92_6

From ENSDF

164
72 Hf92_6

1208n(*3Tidny)  1987Mo21

Band(B): AE band,a=1
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Band(a): AB band,x=0
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Band(b): AF band,o=0
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